Dynamic electrocardiography. II. A crucial test of the electromechanical QRS wave theory.
The dynamic electromechanical electrocardiogram hypothesis, that QRS voltage fluctuations can be used as a simple noninvasive transducer of cardiac mechanical function, has been subjected to a crucial experiment. Under direct vision, transient modifications of the end-diastolic volume of the baboon heart were produced and photographed. Sequential obstructions to filling (by vena caval compression) and to emptying (by aortic compression), and vice versa, significantly distorted the size and shape of the heart. The instantaneous effects of these manipulations on the amplitudes of the R and S waves were evaluated in electrocardiograms recorded from electrodes glued to selected pericardial and epicardial sites. Major QRS voltage deviations occurred in the perircardial leads. Manipulations increasing the left ventricular volume increased the S wave and reduced the R wave, while those decreasing heartsize had the opposite effect. These findings refute the null hypothesis, that the electrocardiogram is not an indicator of mechanical function. No changes of the QRS waves in the epicardial lead were detected, supporting the concept that displacement relative to the recording electrode is the basis of the QRS CHANGEs due to heartsize variation. The results negate the classical concept that the electrocardiogram does not reflect cardiac mechanical function, and strongly corroborate the dynamic electromechanical electrocardiogram hypothesis.